Mass spectrometric characterization of low-molecular-mass color pI markers and their use for direct determination of pI value of proteins.
The use of low-molecular-mass color pI markers for the determination of pI values of proteins in gel isoelectric focusing (IEF) in combination with mass spectrometry is described. Different types of substituted phenols of known pI values within the mass range 250-400 were used here as pI markers. The pure, synthesized pI markers were studied by MALDI-TOF/TOF MS. Fragmentation studies of the pI markers were also performed. Only stable and well-characterized pI markers were used in this work. The selected pI markers were mixed with proteins, deposited on a gel and separated in a pH gradient. Color pI markers enable supervision of progress of the focusing process and also estimation of the position of the invisible focused bands. The separated bands of the pI markers (containing separated proteins) were excised, and the pI markers were eluted from each gel piece by water/ethanol and identified by MALDI-TOF/TOF MS. From the washed gel pieces the remaining carrier ampholytes were then washed out and proteins were in-gel digested with trypsin. The obtained peptides were measured by MALDI-TOF/TOF MS and the proteins identified via a protein database search. This procedure allows avoiding time-consuming protein staining and destaining procedures, which shortens the analysis time roughly by half. For comparison, IEF gels were stained with Coomassie Brilliant Blue R 250 and proteins in the gel bands were identified according to the standard proteomic protocol. This work has confirmed that our approach can give information about the correct pI values of particular proteins and shorten significantly the time of analysis.